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(54) [Title of the Invention] 

Multibeam Scanning Apparatus and the Light Source 
Apparatus Thereof 

(57) [Summary] 

[Problem] This invention has as its problem to 
inexpensively constitute a light source apparatus for use 
in a multibeam scanning apparatus by a small number of 
parts, and make the error of the pitch between beams small 
by a simple construction. 

[Solving Means] The present invention is a light source 
apparatus having a plurality of light sources la, lb, a 
plurality of coupling lenses 2a, 2b corresponding to 
individual ones of the plurality of light sources, and one 
or more holders 8 holding at least two pairs of light 
source and coupling lens, wherein light beams emitted from 
at least two light sources held by the holder and passing 
through the coupling lenses toward a deflector has an open 
angle, and wherein at least two light sources la, lb held 
by the holder 8 are semiconductor lasers, and the two 
semiconductor lasers are disposed on the holder 8 so that 
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stems la-3, lb-3 and semiconductor laser chips la-1, lb-1 
may be at opposite positions. 
[Claims] 

[Claim 1] A light source apparatus for use in a multibeam 
scanning apparatus for coupling divergent light beams 
emitted from a plurality of light sources by coupling 
lenses corresponding to individual ones of the plurality of 
light sources, deflecting the light beams passed through 
the respective coupling lenses in a conformal speed fashion 
by a deflector having a deflecting reflecting surface, 
condensing the plurality of deflected light beams as light 
spots separated from one another in a sub-scanning 
direction on a surface to be scanned by a common scanning 
optical system, and scanning on the surface to be scanned 
substantially isokinetically the light source apparatus 
having the plurality of light sources, a plurality of 
coupling lenses corresponding to individual ones of the 
plurality of light sources, and one or more holders holding 
at least two pairs of light source and coupling lens, 
wherein the light beams emitted from at least two light 
sources held by the holder and passing through the coupling 
lenses toward the deflector has an open angle, 
characterized in that at least two light sources held by 
the holder are semiconductor lasers, and the two 
semiconductor lasers are disposed on the holder so that 
stems and semiconductor laser chips may be at opposite 
positions . 
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[Claim 2] A light source apparatus according to Claim 1, 
characterized in that in a state in which the stems and 
semiconductor laser chips of the two semiconductor lasers 
held by the holder are disposed at opposite positions^ a 
portion connected to a battery system for driving each 
semiconductor laser is constituted by a harness substrate, 
and the gland of the harness substrate is connected in 
common to the gland terminals of the two semiconductor 
lasers . 

[Claim 3] A light source apparatus according to Claim 2, 
characterized in that lead wire portions on the harness 
substrate to which the other terminals than the glands of 
the two semiconductor lasers are made equal in resistance 
and electrical capacity to the terminals of the same 
function of the respective semiconductor lasers. 
[Claim 4] A multibeam scanning apparatus having a 
plurality of light sources, a plurality of coupling lenses 
for coupling divergent light beams emitted from the 
plurality of light sources correspondingly to individual 
ones of the plurality of light sources, a deflector having 
a deflecting reflecting surface for deflecting the light 
beams passed through the respective coupling lenses in a 
conformal speed fashion, and a scanning optical system for 
condensing the plurality of deflected light beams deflected 
by the deflector as light spots separated from one another 
in a sub-scanning direction on a surface to be scanned and 
substantially isokinetically scanning the surface to be 
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scanned, characterized by using a light source apparatus 
according to any one of Claims 1 to 3 as a light source 
apparatus . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Belongs] This 
invention relates to a multibeam scanning apparatus for use 
in a laser printer, a digital copying machine, a facsimile 
apparatus or the like, and the light source apparatus 
thereof* 
[0002] 

[Prior Art] As an optical writing apparatus for use in a 
laser printer, a digital copying machine, a facsimile 
apparatus or the like, there is known an optical scanning 
apparatus for coupling a divergent light beam emitted from 
a light source by a coupling lens, deflecting the light 
beam passed through the coupling lens in a conformal speed 
fashion by a deflector having a deflecting reflecting 
surface, condensing the deflected light beam as a light 
spot on a surface to be scanned such as a photosensitive 
member by a scanning optical system, and substantially 
isokinetically scanning the light spot in a main scanning 
direction to thereby effect writing-in. In recent years, 
with the demand for the higher speeds of a printer, a 
copying machine, etc, a higher speed has also been more 
and more required of the optical scanning apparatus. If, 
however, an attempt is made to realize the higher speed of 
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scanning by a heretofore known single-beam scanning 
apparatus, it is necessary to make the rotational speed of 
the deflector higher, but a deflector rotatable at a high 
speed is high in cost, and the higher output of the light 
source or the like also becomes necessary, and sound-proof 
means for reducing noise such as wind breaking sound 
resulting from high-speed rotation becomes necessary, and 
this result in a great increase in the cost of the optical 
scanning apparatus. So, as a scanning method capable of 
heightening the scanning speed without heightening the 
rotational speed of the deflection, there is being put into 
practice a multibeam scanning method which has made high- 
speed printing possible with the rotational speed of the 
deflector remaining unchanged, by scanning a plurality of 
light beams at a time on the surface to be scanned in a 
sub-scanning direction at predetermined pitch intervals. 
[0003] 

[Problem to Be Solved by the Invention] 

In such a multibeam scanning apparatus for scanning a 
plurality of light beams at a time, in view of the low cost 
and compactness of the apparatus, it is desirable that an 
optical system disposed on the optical path leading from 
the light source to the surface to be scanned be made 
common to the plurality of light beams, and when the 
optical system is made common to the plurality of light 
beams, it is necessary to effect the combination of beams 
in order to make the respective light beams emitted from 
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the plurality of light sources proximate to one another. 
As a light source apparatus which effects this combination 
of beams, there is known one which combines two light beams 
by the use of a %/2 plate and a deflecting combining 
element. That is the deflection directions of light beam 
emitted from two light sources are made parallel to each 
other, and the deflected plane of one light beam is turned 
by 90 degrees by the X/2 plate, and the deflection 
directions of the two light beams are made orthogonal to 
each other. The two light beams of which the deflected 
planes are thus orthogonal to each other are made to enter 
the deflecting combining element, and the combination of 
beams is effected by the utilization of the fact that one 
light beam is transmitted through the deflecting combining 
element and the other light beam is reflected by the 
deflecting combining element. Since, however, the X/2 
plate and the deflecting optical element required in such 
combination of beams are expensive, the cost of the light 
source apparatus becomes high. Also, the X/2 plate and the 
deflecting optical element need be disposed highly 
accurately, and much labor is required in assembling them 
to the light source apparatus and therefore, it is 
difficult to enhance the efficiency of the assembly of the 
light source apparatus, and the lower cost thereof is 
difficult to realize. 

[0004] So, as a method of effecting the combination of 
beams without using such expensive optical elements as the 
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X/2 plate and the deflecting optical element. Patent 
Application Laid-open No. Hei 9-146024, etc. disclose an 
optical scanning apparatus in which a plurality of light 
sources are held at intervals in a main scanning direction 
by a holder to thereby make them integral, and light beams 
travelling toward a deflector are endowed with an open 
angle (tilt angle) so that optical scanning by a plurality 
of beams can be done without the use of a deflecting 
combining element. In the technique described in the 
above-described publication, however, because of the 
construction in which a lens barrel having coupling lenses 
fixed thereto is fixed to the apertured portion of the 
holder holding two light sources by means of an adhesive 
agent, the two coupling lenses and the lens barrel of the 
coupling lenses have interfered with each other and the 
open angle of the plurality of light beams has become great, 
and it has been difficult to obtain optical performance 
about the plurality of light beams. On the other hand, a 
method of mounting a collimator lens or the like on a 
holding member to which a semiconductor laser is secured 
and position-adjusting it, and thereafter fixing it by an 
adhesive agent is disclosed in Patent Application Laid-open 
No. Hei 8-72300, etc., but this relates to a light source 
unit for one beam, and bears no description about a light 
source apparatus for multibeam. Also, if a multibeam is 
used, it is necessary to obtain a desired interbeam pitch 
on a surface to be scanned and thus, particularly, the 
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positional accuracy of a coupling lens in a sub-scanning 
direction is required to be higher than in the case of one 
beam. 

[0005] The present invention has been made in view of the 
above-noted circumstances, and has as its object to provide 
a multibeam scanning apparatus which can be constituted 
inexpensively by a small number of parts and can make the 
error of the interbeam pitch small by a simple construction, 
and can effect the scanning of a plurality of beams 
corresponding to a high quality of image and the light 
source apparatus thereof. 
[0006] 

[Means for Solving the Problem] In order to achieve the 
above object, the invention according to Claim 1 is a light 
source apparatus for use in a multibeam scanning apparatus 
for coupling divergent light beams emitted from a plurality 
of light sources by coupling lenses corresponding to 
individual ones of the plurality of light sources, 
deflecting the light beams passed through the respective 
coupling lenses in a conformal speed fashion by a deflector 
having a deflecting reflecting surface, and condensing the 
plurality of deflected light beams as light spots separated 
from one another in a sub-scanning direction on a surface 
to be scanned by a common scanning optical system to 
thereby substantially kinetically scan on the surface to be 
scanned, the light source unit having the plurality of 
light sources, the plurality of coupling lenses 
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corresponding to individual ones of the plurality of light 
sources, and one or more holders holding at least two pairs 
of light source and coupling lens, wherein the light beams 
emitted from at least two light sources held by the holder 
or holders and passing through the coupling lenses toward 
the deflector have an open angle, and wherein at least two 
light sources held by the holder or holders are 
semiconductor lasers, and the two semiconductor lasers are 
disposed on the holder or holders so that stems and 
semiconductor laser chips may be at opposite positions. 
[0007] In the invention according to Claim 2, in the light 
source apparatus according to Claim 1, in a state in which 
the stems and semiconductor laser chips of the two 
semiconductor lasers held by the holder or holders are 
disposed at opposite positions, a portion connected to a 
battery system for driving each semiconductor laser is 
constituted by a harness substrate, and the gland of the 
harness substrate is connected in common to the gland 
terminals of the two semiconductor lasers. Also, in the 
invention according to Claim 3, in the light source 
apparatus according to Claim 2, a leading wire portion on 
the harness substrate to which the other terminals than the 
glands of the two semiconductor lasers are connected is 
made equal in resistance and electrical capacity to the 
terminals of the same function of the respective 
semiconductor lasers . 

[0008] Further, the invention according to Claim 4 is a 
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multibeam scanning apparatus having a plurality of light 
sources, a plurality of coupling lenses for coupling 
divergent light beams emitted from the plurality of light 
sources correspondingly to individual ones of the plurality 
of light sources, a deflector having a deflecting 
reflecting surface for deflecting the light beams passed 
through the respective coupling lenses in a conformal speed 
fashion, and a scanning optical system for condensing the 
plurality of deflected light beam deflected by the 
deflector as light spots separated from one another in a 
sub-scanning direction on a surface to be scanned to 
thereby scan the surface to be scanned in a substantially 
conformal speed fashion, the multibeam scanning apparatus 
using the light source apparatus according to any one of 
Claims 1 to 3 as a light source apparatus. 
[0009] 

[Embodiment of the Invention] The construction and 
operation of the present invention will hereinafter be 
described in detail on the basis of an illustrated 
embodiment. Fig. 1 is an illustration of the construction 
of a light source apparatus showing an embodiment of the 
present invention. Fig. 1(a) is a cross-sectional view of 
the light source apparatus. Fig. 1(b) shows the disposed 
state of he front side of the two semiconductor lasers (LD) 
of the light source apparatus. Fig. 1(c) shows the disposed 
state of the back side of the two semiconductor lasers of 
the light source apparatus, and Fig. 1(d) shows the 
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disposed state of the front side of the two coupling lenses 
of the light source apparatus. Also/ Fig. 2 schematically 
shows an example of the construction of a multibeam 
scanning apparatus according to the present invention, and 
shows the disposition of constituent parts as they are 
evolved in a plane passing through an optical axis and 
parallel to a main scanning direction (hereinafter referred 
to as the main scanning plane) • 

[0010] As shown in Fig. 2, in the multibeam scanning 
apparatus according to the present invention, divergent 
light beams emitted from semiconductor lasers la, lb as 
light sources are coupled by coupling lenses 2a, 2b 
provided correspondingly to the respective light sources, 
are converted into weak convergent light beams or weak 
divergent light beams or parallel light beams, are beam- 
shaped by an aperture 3, and thereafter, are converged in a 
sub-scanning direction (a direction orthogonal to the main 
scanning plane (the plane of the drawing sheet of Fig. 2) 
by a cylinder lens common to the light beams, and are 
imaged as linear images long in the main scanning direction 
near the deflecting reflecting surface 5A of a deflector 5, 
and thereafter are reflected by the deflecting reflecting 
surface 5A of the deflector 5. These two linear images are 
separated from each other in the sub-scanning direction. 
The light beams reflected by the deflecting reflecting 
surface 5A of the deflector 5 are deflected in a conformal 
speed fashion with the uniform rotation of the deflector 5, 
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are condensed as light spots separated from each other in 
the sub-scjanning direction on a surface 7 to be scanned 
such as a photosensitive member by a scanning optical 
system 6 (comprised of a lens system such as, for example, 
an fe lens, but can also be constituted by a concave mirror 
or the like) , and substantially isokinetically scan on the 
surface 7 to be scanned. While Fig. 2 shows an example of 
a two-beam scanning apparatus, it is readily possible to 
increase the pairs of light source and coupling to thereby 
provide a construction for three or more beams. 
[0011] In Fig. 2, the principal rays of the respective 
light beams coupled by the coupling lenses 2a, 2b, as shown, 
gradually come close to the deflecting reflecting surface 
5A side, and intersect with each other in the main scanning 
direction near the deflecting reflecting surface 5A. The 
angle 9 which the respective light beams form from the 
intersecting portion side toward the light source side when 
the coupled light beams are seen from the sub-scanning 
direction is called "the open angle" between the light 
beams. As described above, the light source apparatus is 
constructed so that the light beams travelling toward the 
deflector 5 may have the open angle 9, whereby it becomes 
unnecessary to use such a deflecting combining element or 
the like as in the prior art. 

[0012] Here, the light source apparatus used in the 
multibeam scanning apparatus shown in Fig. 2, as shown in 
Fig. 1(a), has two semiconductor lasers la, lb which are 
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light sources, coupling lenses 2a, 2b corresponding to 
individual ones if these two semiconductor lasers la, lb, 
and a holder 8 holding at least two pairs of semiconductor 
lasers la, lb and coupling lenses 2a, 2b, and is of a 
construction in which the light beams emitted from the two 
semiconductor lasers la, lb held by the holder 8 and 
passing through the coupling lenses 2a, 2b toward the 
deflector 5 have the open angle 9. While in the example 
shown in Fig. 1(a), the aperture 3 is also held by the 
holder 8, the aperture 3 may be held by another means. 
[0013] By the way, to realize a good optical 
characteristic about a plurality of light beams, it is 
necessary to make the open angle of the plurality of light 
beams small. Therefore, it is preferable to adjustably 
adhesively secure the coupling lenses 2a, 2b directly to 
the holder 8, and when design is made such that the 
coupling lenses 2a, 2b are adhesively secured directly to 
the holder 8, the lens cells of the coupling lenses become 
unnecessary and therefore, the plurality of coupling lenses 
can be made proximate to each other. Also, during the 
adhesive securement, the adhesively secured positions of 
the coupling lenses can be adjusted to thereby adjust the 
amount of separation between the light spots on the surface 
to be scanned in the sub-scanning direction, i.e., the 
scanning line pitch, and therefore a position adjusting 
mechanism for the light sources becomes unnecessary, and 
the interval between the light sources can also be made 
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small . 

[0014] The embodiment of the light source apparatus will 
now be described in greater detail. As shown in Fig. 1(a), 
the holder 8 has a substantially rectangular base portion 8, 
and a columnar portion 8B is projectedly provided on the 
central portion thereof, and a projected portion 8C 
protrudes from the center of the columnar portion 8B. The 
columnar portion 8B of the holder 8 is formed with holes 
Sal, 8bl into which the semiconductor lasers la, lb as the 
light sources are forced and fixed, and the semiconductor 
lasers la, lb are forced into and fixed to the holes Sal, 
8bl from the back side of the base portion 8A of the holder 
S. Also, those portions of the projected portion 8C of the 
holder 8 which range to the holes Sal, Sbl are coupling 
lens holding portions 8c-l, 8c-2 comprising such 
cylindrical surfaces as shown in Fig. 1(d), and the 
respective cylindrical shafts of the cylindrical surfaces 
of the coupling lens holding portions Sc-1, 8c-2 are 
adapted to gradually narrow toward the deflector side. 
That is, the cylindrical surfaces mutually have an open 
angle. The coupling lenses 2a, 2b are position-adjusted in 
the direction of the optical axis and a direction 
orthogonal to the optical axis relative to the 
semiconductor lasers la, lb, respectively, and are fixed to 
the cylindrical surfaces of the coupling lens holding 
portions 8c-l, 8c-2 by the use of adhesive agents 8d-l, 8d- 
2. 
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[0015] Description will now be made of the disposition of 
the semiconductor lasers la, lb. Fig. 1(b) shows the two 
semiconductor lasers la, lb held by the holder 8 as they 
are seen from the front side (the light emitting side), and 
la-1, lb-1 designate semiconductor laser chips, la-2, lb-2 
denote cases, and la-3, lb-3 designate stems. Also, Fig. 
1(c) shows the two semiconductor lasers la, lb held by the 
holder 8 as they are seen from the back side, and la-4, Ib- 
4 denote gland terminals, and la-5, lb-5, la-6 and lb-6 
designate driving terminals. As shown in Fig. 1(b), the 
two semiconductor lasers la, lb are symmetrically disposed 
with respect to the center 0 of the holder, the stems la-3, 
lb-3 of the two semiconductor lasers la, lb face in 
opposite directions, and the semiconductor laser chips la-1, 
lb-1 are mounted on the respective stems la-3, lb-3. That 
is, the two semiconductor lasers la, lb are disposed on the 
holder 8 so that the stems la-3, lb-3 and the semiconductor 
laser chips la-1, lb-1 may be at opposite positions. Also, 
as shown in Fig. 1(c), the respective terminals of the two 
semiconductor lasers la, lb are also disposed so as to face 
in opposite directions. 

[0016] The stems la-3, lb-3 of the two semiconductor 
lasers la, lb are of substantially the same size thus, when 
by adopting such disposition as shown in Figs. 1(b) and 
1(c), thermal expansion due to a temperature rise occurs, 
the semiconductor laser chips la-1, lb-1 move in opposite 
directions, but at that time, as shown in Fig. 1(d), the 
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coupling lenses 2a, 2b are also supported by the projected 
portion 8C of the holder 8 through the adhesive agents 8d-l, 
8d-2 and therefore, the coupling lenses 2a, 2b also move in 
opposite directions. Thus, the optical axes of the 
coupling lenses 2a, 2b and the light emitting points (the 
semiconductor laser chips la-1, lb-1) of the semiconductor 
lasers la, lb move in the same direction and therefore, the 
optical axes of the lights emerging from the coupling 
lenses 2a, 2b become small in the amount of movement even 
during a temperature rise and thus, the interbeam pitch on 
the surface to be scanned is kept substantially constant. 
That is, the fluctuation of the interbeam pitch due to an 
environmental fluctuation such as a temperature change can 
be made small. The light source apparatus shown in Fig. 1 
can adjust the angle of inclination of a lens S passing 
through the light emitting points of the two semiconductor 
lasers la, lb with respect to the main scanning direction, 
with the center O of the holder 8 as an axis, to thereby 
easily adjust the interbeam pitch in the sub-scanning 
direction. 

[0017] By the way, as shown in Fig. 1(a), the terminals on 
the back side of the semiconductor lasers la, lb have 
connected thereto a substrate 9 connected to a battery 
system for driving the semiconductor lasers la, lb, and an 
example in which this substrate 9 is a harness is shown in 
Fig. 3. As shown in Fig. 3, of the three terminals of the 
semiconductor lasers la, lb, gland terminals la~4, lb-4 are 
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connected in common to the gland 9c of the harness 
substrate 9. Thereby, the layout of the lead wire on the 
harness substrate 9 becomes simple. Also, the terminals of 
the two semiconductor lasers la, lb, as shown in Fig. 1(c), 
are symmetrically disposed so as to face in opposite 
directions and therefore, the lead wire on the harness 
substrate 9 can be made into a layout symmetrical with 
respect to the gland 9c and therefore, even during the 
above-mentioned temperature rise, stress is uniformized 
relative to the fluctuation of the semiconductor lasers 
themselves and therefore, the fluctuation of the interbeam 
pitch can be suppressed. 

[0018] Also, as shown in Fig. 3, lead wire portions 9a-5, 
9a-6 on the harness substrate 9 to which the other driving 
terminals la~5, la-6 than the gland of the semiconductor 
laser la, and lead wire portions 9b-5, 9b-6 on the harness 
substrate 9 to which the other driving terminals lb-5, lb-6 
than the gland of the semiconductor laser lb are connected 
are of a layout symmetrical with respect to the gland 9c, 
and the lead wire portions 9a-5, 9a-6, 9b-5, 9b-6 are 
designed to be equal in resistance and electrical capacity 
to the terminals of the same function of the semiconductor 
lasers la, lb. That is, depending on the lead wire layout 
of the harness substrate 9, there is the fear that the 
light-emitting characteristic of the semiconductor lasers 
la, lb is varied and therefore, in the present embodiment, 
the lead wire portions are made into a symmetrical layout. 
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and are wired so as to have substantially the same 
resistance values and electrical capacities, whereby the 
light-emitting characteristic of the two semiconductor 
lasers can be stabilized. 

[0019] Now, in the multibeam scanning apparatus according 
to the present invention, the light source apparatus 
constructed as described above is used as the light source 
portion of Fig. 2 and therefore, the light source portion 
can be inexpensively constituted by a small number of parts, 
and the error of the interbeam pitch can be made small by a 
simple construction, and the scanning of a plurality of 
beams corresponding to a high quality of image becomes 
possible. Also, the fluctuation of the interbeam pitch due 
to an environmental fluctuation such as a temperature 
change can be made small and therefore, highly accurate 
multibeam scanning becomes possible. Further, a plurality 
of light source apparatuses of the construction shown in 
Fig. 1 are disposed in the sub-scanning direction, whereby 
a multibeam scanning apparatus for four or more beams can 
be easily realized. 
[0020] 

[Effect of the Invention] As has been described above, in 
the invention according to Claim 1, in a light source 
apparatus having a plurality of light sources, a plurality 
of coupling lenses corresponding to individual ones of the 
plurality of light sources, and one or more holders holding 
at least two pairs of light source and coupling lens. 
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wherein light beams emitted from at least two light sources 
held by the holder or holders and passing through the 
coupling lenses toward a deflector has an open angle, at 
least two light sources held by the holder or holders are 
semiconductor lasers, and the two semiconductor lasers are 
disposed on the holder or holders so that stems and 
semiconductor laser chips may be at opposite positions and 
therefore, the light source apparatus for use in a 
multibeam scanning apparatus can be inexpensively 
constituted by a small number of parts, and the fluctuation 
of the interbeam pitch due to an environmental fluctuation 
such as a temperature change can also be made small. 
[0021] In the invention according to Claim 2, in addition 
to the construction of Claim 1, in a state in which the 
stems and semiconductor laser chips of the two 
semiconductor lasers held by the holder or holders are 
disposed at opposite positions, a portion connected to a 
battery system for driving the respective semiconductor 
lasers is constituted by a harness substrate, and the gland 
of the harness substrate is connected in common to the 
gland terminals of the two semiconductor lasers and 
therefore, the lead wire layout of the harness substrate 
becomes easy, and the fluctuation of the interbeam pitch 
due to an environmental fluctuation such as a temperature 
change can also be made small. Also, in the invention 
according to Claim 3, in addition to the construction of 
Claim 2, lead wire portions on the harness substrate to 



- 53 - 



which the other terminals than the glands of the two 
semiconductor lasers are connected are designed to be equal 
in resistance and electrical capacity to the terminals of 
the same function of the respective semiconductor lasers 
and therefore, the light-emitting characteristic of the 
semiconductor lasers can be stabilized. 

[0022] In the invention according to Claim 4, there is 
adopted a construction in which the light source apparatus 
according to any one of Claims 1 to 3 is used as the light 
source apparatus of a scanning apparatus and therefore, it 
is possible to realize a multibeam scanning apparatus in 
which the light source portion can be inexpensively 
constituted by a small number of parts, and the error of 
the interbeam pitch can be made small by a simple 
construction, and the scanning of a plurality of beams 
corresponding to a high quality of image becomes possible. 
Also, the fluctuation of the interbeam pitch due to an 
environmental fluctuation such as a temperature change can 
be made small, and highly accurate multibeam scanning 
becomes possible. 

[Brief Description of the Drawings] 

Fig. 1 is an illustration of the construction of the 
light source apparatus showing an embodiment of the present 
invention. Fig. 1(a) is a cross-sectional view of the light 
source apparatus. Fig. 1(b) shows the disposed state of the 
front side of the two semiconductor lasers of the light 
source apparatus. Fig. 1(c) shows the disposed state of the 
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back side of the two semiconductor lasers of the light 
source apparatus, and Fig. 1(d) shows the disposed state of 
the front side of the two coupling lenses of the light 
source apparatus. 

Fig. 2 schematically shows an example of the 
construction of the multibeam scanning apparatus according 
to the present invention. 

Fig. 3 is a plan view showing an example of the 
harness substrate used in the light source apparatus shown 
in Fig. 1. 

[Description of the Reference Characters] 

la, lb: semiconductor lasers (light sources) 

1^"!^ lb-1: semiconductor laser chips 

la-2, lb-2: cases 

la-3, lb-3: stems 

la~4, lb-4: gland terminals 

la-5, lb-5: driving terminals 

la-6, lb-6: driving terminals 

2a, 2b: coupling lenses 

3: aperture 

4: cylinder lens 

5: deflector 

5A: deflecting reflecting surface 

6: scanning optical system 

7: surface to be scanned 

8: holder 

8A: base portion 



- 55 - 



8B: columnar portion 
8C: projected portion 
8al, 8bl: holes 

8c-l, 8c-2: coupling lens holding portions 
8d-l, 8d-2: adhesive agents 
9: harness substrate 
9c: gland 

9a-5, 9a-6^ 9b-5, 9b-6: other lead wire portions than the 

gland 



- 56 - 



